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Abstract 
Buffer zones are necessary to safeguard the protected areas by filtering out adverse influences and ensuring a healthy 
protected area. This study analyzed the stakeholders’ perceptions towards the potential implementation of buffer 
zones of the Tasek Bera wetland. The main objectives are, to determine the stakeholders’ understanding about the 
buffer zones and to identify issues and potentials towards the implementation. The data was based on in-depth 
interviews on six selected stakeholders of protected areas and buffer zones. This study confirmed that all stakeholders 
agreed on the importance of buffer zones, but the potential implementation was unsuccessful due to disagreement on 
management and implementation between stakeholders. 
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1. Introduction 
Protected areas in Malaysia exist in the form of wildlife reserves, national parks, state parks and 
wetlands areas. These are among the most dynamic environments, a means to uphold the cyclical 
relations within the ecosystem and thus maintain the ecological services such as clean water and air, 
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biodiversity hotspot and supporting life of the people in the areas and also a melting pot for nature 
tourism for the country(Nyaupane & Poudel, 2011). On the other hand, it provides some conflicting call 
between biodiversity conservation and socio-economic interests among stakeholders ((Rastogi, Badola, 
Hussain, & Hickey, 2010) ; (Liu, Ouyang, & Miao, 2010). 
Table1. Evolvement of conceptual thinking on the buffer zone management; Ebregt & Greve, (2000) 
Stakeholder Description and key characteristics 
Before 1980s Buffer zones were mainly defined as a means to protect people and their crops, from animal 
leaving the conservation areas and forest. 
1980s The buffer zone principle was applied as a remedy to protect the conservation areas from negative 
human influence. 
2000s  
 
Presently 
Buffer zones are more often applied to simultaneously minimize human impact on conservation 
area and address the socio economic needs and wants of the affected population (former resource 
users of the conservation area). 
Buffer zone concept are widely applied in solving problem in the increasing global awareness of 
biological and ecosystem value and from resulted of increasing pressure on nature reserve. 
Various studies (Che Bon, Jasmee, & Jamalunlaili, 2011; Stræde & Treue, 2006)have proven that 
activities around the protected areas such as rubber and oil palm plantations, aquaculture farms and over 
harvesting of natural forest products could increase the pressure and provide a significant impact to the 
areas. Thus, the effective management of the areas (buffer zones) have long been among the important 
mechanism. The areas serve as environmental buffering, to filter out inappropriate influences such as 
solid waste disposal, fertilizer and pesticide run-off from surrounding activities(DeFries, Karanth, & 
Pareeth, 2010). Equally true, stakeholders of the area play a pivotal role in making sure the 
implementation of buffer zones successfully by accommodating biodiversity conservation objectives in 
concerts with equality and democracy – ‘win-win situation’. 
Although the buffer zone concepts can be seen mentioned in several management plans, but 
implementing it in Malaysia require more efforts(Mohd Salleh, Jamalunlaili, Anuar, & Che Bon, 
2010)Regardless of this, from the approximately 14 protected areas in Malaysia, official Management 
Plan rarely takes into account the perspectives of stakeholders. This is confusing where conflict among 
human and natural resources is extensive. This paper lays the results of stakeholders’ perspective for the 
most valuable protected areas – Ramsar Site, Malaysia. The main objective of this study was to identify 
the stakeholders’ perception on buffer zones implementation which includes interests, knowledge, 
understanding, awareness and participation. This study used qualitative method and the data was from in-
depth interviews using semi structured questionnaires to stakeholders in and around the areas. Selecting 
the stakeholders was based on their expertise, knowledge, involvement in the buffer zone planning and 
their position in the management and regulatory authorities. Though it is still a preliminary stage, it will 
somehow lead to the next step of the study in the near future. 
2. Study Area 
Tasek Bera has been chosen for this study because it is the largest natural fresh-water wetland (31,255 
hectares), the first Ramsar Site in Malaysia, and one of the world’s outstanding protected areas. Since its 
establishment, its resources have been subject to conflict among human and conservation. Located in the 
central lowlands of Peninsular Malaysia, this area has a significant impact not only because of rich 
biodiversity but also from recreational, educational and economic(Crawford, 1999).Tasek Bera is a home 
to Semalai community who has lived off the wetland for about 600 years(Wetlands, 1999). Buffer zones 
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have been included in Bera District Structure Plan under the zone for environmental protection 
specifically for water catchment’s area. Although Tasek Bera has been listed under Ramsar convention, it 
is relevant to various agreement including World Convention on Biological Diversity, Malaysian Policy 
on Biological Diversity and Convention of Nature and Natural Resources and Convention on 
International Trade in Endangered Species (CITES). 
Under its Integrated Management Plan (IMP) (1996-1999)TasekBera has been divided into three 
merged zones which include specialized management zone, suitable utilization zone and buffer zone. 
Bufferzones (77,380 hectares) covering the most part of the catchment area, mainly consist of the 
government owned plantation schemes of oil palm and rubber, Cini Forest Reserve, Bukit Ibam Proposed 
Forest Reserved and the settlements of Semalai community. Using guidelines from Ramsar convention, it 
was implemented by Pahang State Government, technical input by Wetlands International-Asia 
Pacific,funded by DANCED (Danish Corporation for The Environment and Development) and managed 
by Department of Wildlife and National Park.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1.  Map of  Tasek Bera Ramsar Site, Malaysia showing boundary of wetland  and buffer zones 
The main goal of Tasek Bera is to promote ecological conservation and sustainable used of natural 
resources. The main objectives are: 
x To develop Tasek Bera as protected areas 
x To involve the local community in management implementation activities and tourism to sustain   
   socio-economic of local community 
x To develop ecotourism plan 
x Tourist center as a research center, environmental education and public awareness, training for   
   staff and tour guide. 
IMP closely related to other document for instance Community Development Strategic Plan, Eco-
Tourism Strategic Plan and Planning Guidelines for Ramsar Site and buffer zones. Tasek Bera poses 
significant management challenges in view of its history of use by Semalai community, interest in 
developing the areas for tourism, the pressures on its natural resources from various parties, and the 
fragmented mosaic of different habitats. There is little option for buffer zones in the true sense of the 
term, as most of the catchment area is already under intensive agriculture (Crawford, 1999). The co-
TasekBera
Peninsular 
Wetland area 
Buffer zone area 
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operation of the regulatory authorities and the agricultural sectors, besides other stakeholders is 
paramount for the long term success of buffer zone management. 
3. Methodology 
Regardless to their level of interest and influences, identifying the stakeholders was based on their 
expertise, knowledge, experience and position in the organization. The representatives of an organization 
are likely to be the director or the person in-charged that is reliable to be interviewed. Six main 
stakeholders were identified – Department of Wildlife and National Park (DWNP) who is responsible for 
the management of TB, Bera District Office (BDO), Department of Orang Asli Affair (JHEOA), Semalai 
community head, Federal Land Development Authority (FELDA) and WWF-Malaysia. Although there 
were more stakeholders of Tasek Bera, for example, tourism sector, tourist, researchers, irrigation 
department and local media, six were selected on the assumption that this study merely preliminary and 
all stakeholders are directly related to Tasek Bera in terms of management, enforcement and legislation, 
indigenous people, plantation management and conservation. To encourage the discovery of unexplored 
issues, formal questionnaires were used as a guide during interviews. Data were then collected through in-
depth interview with representatives from each stakeholder. This study was not intended to evaluate the 
conservation objectives but rather to lay out the stakeholders’ perception to help improve the management 
with guideline formulation and implementation. 
4. Result and discussion 
Six key stakeholders and their position were listed in Table 2. Some belong to more than one 
stakeholder, and this only reflects the complexity of stakeholder relations. 
Table 2. Profile of stakeholders of Tasek Bera, Malaysia 
Stakeholder Description and key characteristics 
DWNP Director. Oversee the management, of Tasek Bera. Has 14 years of experiences in DWNP with 
various positions. Expert in Protected Areas, conservation project and buffer zones.   
Bera District Office Assistant District Officer. More than five years working experience in local authority. 
JHEOA Senior Officer. Thirty five years of experience in JHEOA. 
Semalai community Head of Semalai community.  
FELDA Head of Plantation Units. More than 15 years working experience in FELDA. 
WWF-Malaysia Senior Officer, involved in Protected Areas management. 
 
For the purpose of this paper, the findings were elaborated according to four sections derived from the 
interviews. 
4.1. Stakeholders understanding on the importance of buffer zones for protected areas 
All stakeholders in general, agreed that the definition of  buffer zones is “any area peripheral to a 
protected area, inside or outside, in which activities are implemented or the area managed with the aim of 
enhancing the positive and reducing the negative impacts of conservation on neighboring communities 
and neighboring communities on conservation”(Wild, Cunningham, & Mutebi, 1996). This has shown 
that all stakeholders were understand the importance of buffer zones and at the same time agreed for 
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buffer zones to be inside or outside of the protected areas. If it is inside the protected areas, it is became 
contradict to the overall concept, policy and management objectives whereby establishing buffer zones 
outside and around the protected areas are largely accepted across the globe. 
The findings of the study further exposed the understanding of the stakeholders on the overall 
significant implementation of buffer zones. All stakeholders agreed the implementation contributed to the 
preservation and improvement of natural habitat whilst two stakeholders (DWNP and WWF-Malaysia) 
agreed the implementation is to improve water quality and reduce the impacts of pollution due to run-off 
of chemical fertilizer into the lake. Two stakeholders (JHEOA and WWF-Malaysia) also agreed that 
buffer zones are to enhance environmental services provided by protected areas, for example, watershed 
protection. 
With regards to social significant, three stakeholders (DWNP, BDO and WWF-Malaysia) agreed that 
buffer zones are to provide a flexible mechanism for resolving conflicts between the interest of 
conservation and those of inhabitants of adjacent lands. These stakeholders (JHEOA, FELDA and WWF-
Malaysia) agreed that buffer zones help to build local and regional supports for conservation programs. 
Among the six stakeholders, only two (DWNP and JHEOA) were not agreed that buffer zones 
contributed to the economic benefit through income from tourists and local products and fee from 
researchers. JHEOA was the only stakeholder who agreed that buffer zones provide benefit through 
opening land for farming activities for Semalai community. Two out of six stakeholders (BDO and 
JHEOA) agreed that the implementation of buffer zones gave benefit to each party involved. It shows 
conflict of interests among stakeholders and are likely not willing to participate in the implementation of 
buffer zones. It can also be concluded that the concept of integrated stakeholders partnerships introduced 
by TB Management Plan were not clearly understood. 
4.2. Stakeholders understanding on issues of buffer zones implementation 
In order for buffer zone management to success, it is well much depends on the participation and 
support of the stakeholders. Ensuring public participation, co-management and capacity building, 
awareness raising and training are all issues to be addressed when implementing buffer zone 
management. Another crucial issue is all stakeholders should be aware of the problems faced by protected 
areas itself. In this study, it was found that all stakeholders suggested that the main issue was water 
pollution caused by plantation activities around the area. In addition to it, all stakeholders suggested that 
another key issue was illegal fishing and hunting of wildlife and extracting non-timber product form 
protected areas. Three of them (DWNP, JHOEA and WWF-Malaysia) further suggested the issues such 
as open burning, uncontrolled agricultural activities and demand of oil palm and rubber superseded the 
conservation purposes. 
Surprisingly, in general most of the stakeholders were unaware of the ecological causes, social and 
economic causes and institutional causes. Ecological causes included the environmental condition 
including vegetation and landscape of buffer zones should preferably be similar to protected areas, 
ecosystem of buffer zones should be the extension of protected areas to provide corridor function for 
migration animals. As a result, the objectives of nature conservation were often conflicting with 
development objectives. In contrast, four stakeholders (DWNP, JHEOA, Semalai community and WWF-
Malaysia), agreed that fertilizer and pesticides run-off were the main problem contributed to the pollution 
of Tasek Bera. Their opinion included fertilizer and pesticides may increase the level of water and 
harmful to wildlife species and, therefore, to control the planting activities and land opening surrounding 
Tasek Bera. FELDA has suggested the opposite opinion whereby the used of fertilizer is essential to 
increase the yield of palm oil. 
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Whilst, social and economic causes including wrongly balanced trade-offs took place between buffer 
zone impacts and sustainability and insufficient ownership of the buffer zone initiative by local 
communities. The social structure and culture of people involved in the buffer zone implementation, 
particularly stakeholders and beneficiaries, must be fully integrated in the management approach. 
Additionally, institutional causes included buffer zones, which have been implemented, by heavily 
investing through subsidies and salaries for project staff, may leads to loss interest of local people to 
maintain the same level of conservation interest if the investment withdraws or subsidies were no longer 
available. The other institutional causes were lack of legal authority to manage buffer zones, technical 
plan for buffer zone development were too detailed; buffer zone initiatives often bypassed the authorities 
responsible for rural development and unclear of land status.  
The findings further unlock the issues with regards to buffer zone policy whereby all of the 
stakeholders have come up with different opinions. According to DWNP, although they took action on 
the buffer zone policy and has managed the TB, their authority was not included an oil palm plantation 
owned by FELDA. FELDA, on the other hand, has applied the buffer zone policy imposed on them but 
agreed it was a tough regulation, for example, to control the fertilizer run-off, and it is beyond their power 
if the fertilizer flow into Tasek Bera during the rainy season. All stakeholders, except DWNP agreed that 
the buffer zone policy, prepared by DWNP contains more advantages to DWNP but not to other parties. 
So it is difficult for the policy to be implemented.  
Enthusiastically, all stakeholders are fully aware of the effects in the future if the buffer zone 
management could not be implemented. Most of them suggested that the pollution will become worst in 
the future if the natural habitat of the buffer zones is not protected. The lake used to be rich in biodiversity 
of flora and fauna will be gone in future. The ecosystem health of Tasek Bera will deteriorate leading to 
negative social impacts (source of income to Semalai community, local authority, tourist sector and other 
related organizations and bodies) and biodiversity loss. 
4.3. Stakeholders understanding on the potentials of buffer zones implementation 
Most of the stakeholders agreed that substantial potential of buffer zones was related to Semalai 
community such as nature tourism activity, public awareness program, education and recreation. All 
stakeholders agreed on the potential function of buffer zones, as the extension of existing protected areas, 
provide feeding and breeding habitat and shelter for flora and fauna. From the socio-economic 
perspectives, all stakeholders (except BDO) agreed that agro-forestry can be highly appreciated in buffer 
zones and various economic opportunities such as tourism activity. Most of them also agreed on the 
importance of giving training, knowledge, flexible personnel management and incentive structure, 
beneficial in enforcement and legislative instruments and vital for local community to be given the secure 
rights to use and control access to natural resources as a constitution in long-term sustainability. 
Collaboration among all stakeholders, as all of them agreed upon, is the main factor in order for buffer 
zones to be successfully implemented. There should be a management committee for the buffer zones 
with a representative from the management authority of Tasek Bera Ramsar Site, other relevant 
government agencies, district office, local communities including indigenous people, private companies 
operating in the surrounding area and NGOs. The responsibility for managing the buffer zones should be 
shared by all concerned parties and decisions should be made in a consultative manner and following the 
principles of ‘Free and Prior Informed Concerned’ (FPIC), equitable access and sharing of benefits and 
the precautionary principle. 
4.4. Stakeholders recommendation and opinion of buffer zones implementation 
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Different opinion arises among the stakeholders. PERHILITAN, FELDA, and Semalai community 
believed that Tasek Bera has never experienced pollution so far. It is shown that FELDA, so far did not 
realize that the pollution indirectly came from its oil palm plantation since the agricultural land was 
dominated most of the geographical area surrounding the site. During the rainy season, pesticide run-off 
from the plantations has reached the catchment area of Tasek Bera, threatening the ecological viability of 
the wetland ecosystem and its species. JHEOA suggested that lack of attention and action taken by 
regularity authorities towards illegal trespasser while BERA District Office and WWF-Malaysia have no 
answer for that.  
In order to solve the problem arises and to prevent Tasek Bera from becoming more critically polluted, 
some efforts have been suggested by the stakeholders, to the management parties. According to JHEOA, 
as the management parties, PERHILITAN must carry out the enforcement more efficiently, exposed and 
explained, in detail about the issues at Tasek Bera and more tolerable with Semalai community. FELDA 
suggested having frequent discussion among stakeholders. Contradictory, PERHILITAN confirmed that 
activities at Tasek Bera are functioning exactly as planned while Bera District Office, WWF-Malaysia 
and Semalai community have no response for that. Besides, JHEOA pointed out that compensation 
should be paid to Semalai community as their part of income and in return they will practice harvesting of 
natural resources in more sustainable way and according to ‘Integrated Management Plan’ of Tasek Bera. 
PERHILITAN somehow disagreed; although compensation is paid, the Semalai community will still 
harvest the natural resources from the site. The above findings reveal that not only there are still 
confusion and differences in terms of understanding the overall concept and implementation of buffer 
zone but to the protected areas itself.  
5. Conclusion 
5.1. Tasek Bera as protected areas 
From the findings, all the stakeholders agreed that Tasek Bera is a protected area and beneficial for the 
future function of it as the largest fresh water and home for many flora and fauna. The main focus of 
Tasek Bera is to upgrade the unique values through conservation of ecosystem and biodiversity of species 
and genetic.  
5.2. Semalai community 
Buffer zones are particularly valuable to Semalai community. They depend on it for economic 
resources such as agricultural and tourism sectors and collecting natural resource product. Thus, it is 
required a clear demarcated boundary, to avoid illegal hunting, harvesting the natural resource products, 
and pollution can be minimized by the power of enforcement and authority.  Being the community who 
has lived in the area for more than 600 years, their knowledge and experience about the site should not be 
under estimated and they should be given a power to perform their daily activities and manage the site.   
5.3. Review the Management Plan of Tasek Bera 
Based on the issues and potential implementation of the buffer zones, the management plan should be 
reviewed by taking into consideration, not limited to conservation factors, but other factors including 
environmental, physical, social, economy and cultural factors. The review should enhance the appropriate 
management of Tasek Bera accordingly to solve the current major issues, for examples, pollution from 
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fertilizer and pesticide, illegal hunting, logging and etc. It requires the management plan that consist other 
agencies and authorities.  
5.4. Stakeholders Partnership 
Based on the issues and potential implementation, of the buffer zones at Tasek Bera, the crucial issue 
is an authoritative power to manage the site. PERHILITAN hold the authoritative power to manage the 
protected areas but not the buffer zones, although the implementation of the Integrated Management Plan 
is under their control. Thus, the best solution is through stakeholders’ partnership. There should be a 
management committee for the buffer zone with the representation from the management authority of the 
Tasek Bera, other relevant government agencies, district office, local communities including indigenous 
people, private company operating in the surrounding areas and NGOs. The responsibility for managing 
of the buffer one should be shared by all concerned parties and decisions should be made in consultative 
manner. From discussion and meting among the stakeholders partnership, the issues and problem can be 
solved in smooth and clear. 
5.5. Recommendation for future research 
This study in general has proven that the stakeholders understand the importance and function of the 
buffer zones but the potential implementation was likely not to be effective due to, among others, the 
disagreement in term of jurisdiction and distribution of benefit among stakeholders. Stakeholders are 
extremely influential towards the implementation of buffer zone.  
The failures and success of buffer zone management are depending on the stakeholders. One of the 
most common failures in the management of buffer zones happens when the connection between the 
stakeholders and authorities is frail.  
Table 3.  Causes of failure in the buffer zone management; Source: Ebregt & Greve, (2000) 
Causes Descriptions 
Ecological causes Local environmental condition was not sufficiently taken into account. This happen when the core 
zone does not get enough information on biodiversity. Soil and climatic condition were not taken 
into account beside the new agricultural or forestry species are introduced in the buffer zones with 
not adapted to the local soil and climatic condition. The opposite happened when introduced 
species were doing well that they become pest. 
Social and economic causes Social constraints were not sufficiently analyzed. The social and culture of the people involved in 
buffer zone implementation, particularly the stakeholders and beneficiaries must fully integrate in 
the approach. Furthermore, buffer zone approach may end up counterproductive solutions lacking 
support from key players. If the objective of the buffer zones were not in line with the aspiration 
of the people, the approach is doomed to failure. 
Institutional causes 
 
 
Subsidies and salaries were provided. Many buffer zones have implemented by heavily investing 
subsidies. This is not suitable in the long run. When the donor withdraws, the conservation area 
authorities and the local population are not able to continue the same level of investments, which 
may lead to loss interest by some or all key players. Other factors included lack of consensus on 
objectives, location, shape and permitted uses; lack of legal authority to establish or manage the 
buffer zone; and poor policy development and implementation capacity at the local level.  
 
Although this studies considerably preliminary, the findings could be used as the basis for the next 
study. One of the areas that can be extended from it is the zoning system, such as for conservation 
purposes and for stakeholders for examples, zoning for palm oil plantation, forest community, ecotourism 
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and etc. This study also helps to address the disagreements or dispute among stakeholders.Though the 
concept and policy of buffer zones is evolving, as advised by many authors, is a long term process, more 
urgent solutions are needed across conservation projects, particularly in Malaysia. Detail study on 
stakeholders involvement should be carried out in order to overcome the above problem such as a detail 
stakeholder analysis (Rastogi et al., 2010).  
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